Introduction
Endometriosis is characterized by the growth of endometrial-like cells, stroma and glands outside the uterine cavity, which induces a chronic inflammatory reaction. The etiology of endometriosis is still in dispute; immune, hormonal, genetic, and epigenetic factors may all be involved. Several theories on the pathogenesis of endometriosis have been proposed 1 The endometrial-like tissue and inflammation growing in aberrant locations may cause chronic pelvic pain (CPP), dysmenorrhea, dyspareunia or infertility. In addition, intestinal and/or urinary complaints are common 5, 6 . The ectopic tissues are not necessarily the source of the pain symptoms. Around 25% of women diagnosed with endometriosis are asymptomatic 7 . Therefore, the diagnosis and treatment of endometriosis and CPP is complex 8 . The treatment involves medical and surgical interventions, with hysterectomy being one of the ultimate treatment modalities. It is estimated that endometriosis is the indication for 2-12% of all hysterectomies [9] [10] [11] [12] .
While women having hysterectomy on benign, non-painful gynecological disorders have excellent outcomes as regards cure of the symptoms or the disease, the role of hysterectomy in the treatment of CPP is controversial and its effect is dubious 13 . The outcomes of hysterectomy among women with CPP have been the subject of a limited number of studies. Pain is reported to persist in approximate 25% of subjects 14 , and in up to 40% in specific subgroups of women 15 . A Danish study found risk factors for CPP after hysterectomy to be preoperative pelvic pain, pain as the indication for surgery, and having 4 pain problems elsewhere 16 . In other studies, additional risk factors for postoperative pain have been reported such as symptomatic endometriosis 17 and depression 18 .
Many women with endometriosis and CPP are convinced that a hysterectomy may relieve the pain and they consider the procedure to be "the last resort" -a potential permanent solution to their pain, and have expectations of being pain-free afterwards 19 .
Given this background, the effectiveness of hysterectomy must justify the operation, ensuring that it generates a subjective positive effect.
One way to evaluate the effectiveness of a treatment and satisfaction with it is to use patient-reported experience measures (PREMs) and patient-reported outcome measures (PROMs). PREMs provide an understanding of patients' views on their experience while receiving care, while PROMs are used in the search for patients' views on their health or the intervention being studied. The use of information on both patient experience and outcomes generates a broad understanding of the quality of the care from the patients' point of view 20 .
We conducted this study with the aim of determining whether the PREMs and PROMs after benign hysterectomy differed in women with and without a confirmed diagnosis of endometriosis associated with or without a preoperative complaint of pelvic pain.
We hypothesized dthat women with a confirmed diagnosis of endometriosis at the hysterectomy score lower on PREMs and PROMs than women who have hysterectomy for other benign gynecological conditions. The occurrence of a concurrent preoperative complaint of pelvic pain will influence these outcomes even more negatively.
Materials and methods
This retrospective study is based on data from the Swedish National Register for Gynecological Surgery (GynOp). The register was established in 1994 and data on hysterectomies have been collected since 1997 21 . The data were retrieved from 57 hospitals enrolling patients in the register, including more than 75% of all benign hysterectomies performed in Sweden during this period 21 .
All women undergoing gynecological surgery receive written information about the register prior to surgery, and have the opportunity to decline participation or withdraw consent later on. The written information announces that the collected data may be used for research purposes. In accordance with the Swedish legislation, the patient gives formal consent to participating in the register by answering the health declaration and the questionnaires.
Data are collected prospectively using patient questionnaires and doctors' records.
Preoperatively, the patient completes a health declaration and answers questions on subjective symptoms. Eight weeks and one year postoperatively, a questionnaire is sent to the patient with questions regarding health status, recovery and the experiences and outcomes of the surgery.
The surgeon registers data in a computerized preoperative form, an operation form and a discharge form. The surgeon evaluates the postoperative patient questionnaires regarding complications and the severity of the complications 21 .
In this study, the extracted data included 1) patient demographics from the health In order to assess the outcome measures, multivariate logistic regression analyses were conducted. In the logistic regression analyses the outcome measures were dichotomized (Table 3 ). In the multivariate logistic regression models we adjusted the associations for known or potential confounding factors. The results of the outcome measures are given as crude and adjusted odds ratios (ORs or aORs) and 95% confidence intervals (95% CIs). In the multivariate logistic regression models adjustments were made simultaneously for known or presumed confounding factors for the outcome measurements, that is age, parity, BMI 
Results
The selection of the study population is presented in the flow chart in Figure 1 . As shown in Table 1 the women in the index group (A) were slightly younger, were more often overweight/obese, were more often smokers, had more comorbidity as indicated by the American Society of Anesthesiologists' score classification, and were less likely to have fulltime employment than the comparison groups (B to D). Concerning the clinical data, the women in the index group were the most likely to end up having a bilateral oophorectomy at the hysterectomy and to more often have complications during the hospital stay ( Table 2 ).
The answers to the PREM and PROM questions obtained from the eight-week and the one-year questionnaires and the dichotomized transformation of the answers to the questions are presented in Table 3 . The response rates to the eight-week and one-year questionnaires were 88.0% and 83.2%, respectively. In general, all presented questions showed very high frequencies of "positive" estimations of the hysterectomy in all groups.
In the comparison of the PREMs and PROMs of the index group with those of the three comparison groups from the eight-week and the one-year questionnaire, many of the outcomes had statistically significant differences in the univariate analyses, as shown by the crude ORs in Table 4 . When adjusting for the confounding factors in the multivariate logistic regression models, the assessment of the women with pelvic pain and with and without endometriosis (Group A vs. Group B) revealed that none of the outcomes from the eight-week questionnaire remained statistically significant. In contrast, among the women with a preoperative complaint of pelvic pain, both the dissatisfaction with the operation and experienced complications after the surgery at the one-year assessment remained significant, revealing higher odds ratios for dissatisfaction (aOR 1.30, 95%CI; 1.02-1.65) and more experiences of severe complications (aOR 1.37, 95%CI; 1.03-1.82) in women with endometriosis. Likewise, when analyzing the women with endometriosis with and without a preoperative complaint of pelvic pain (Group A vs. Group C) with multivariate logistic regression models, the group with a preoperative complaint of pelvic pain showed a higher risk of being dissatisfied with the result of the operation (aOR 1.58, 95%CI; 1.02-2.45) than the pelvic pain-free group.
When comparing the women with a preoperative complaint of pelvic pain and endometriosis (Group A) with the preoperative pelvic pain-free women without endometriosis (Group D), the adjusted ORs in the multivariate logistic regression models remained statistically significant both at the eight-week assessment and at the one-year assessment. The women with preoperative complaint of pelvic pain and endometriosis (Group A) more often reported that the hospital stay was too short (aOR 1.45, 95%CI; 1.17-1.79), experienced more severe complications after discharge (aOR 2.02, 95%CI; 1.59-2.66 at eight weeks and aOR 2.31, 95%CI; 1.57-3.39 at one year, respectively), and were more dissatisfied with the operation (aOR 1.83, 95%CI; 1.35-2.48) than the preoperative pelvic pain-free women without endometriosis (Group D).
Interestingly, in the multivariate logistic regression models of the eight-week and the one-year assessments, the rating of the women's medical condition did not differ significantly between the index group (Group A) and the comparison groups (Group B-D) ( Table 4 ). More than 95% of women in all groups claimed their medical condition was improved or much improved (Table 3) .
Discussion
This study revealed that women with pelvic pain and endometriosis who undergo hysterectomy, within one year of the surgery in general are satisfied or very satisfied with the operation and to a very high degree rate their medical condition as improved or much improved. Although there were no observed significant associations in the rating of the medical condition between the groups, women with pelvic pain and endometriosis had higher odds of being dissatisfied with the result of the operation. They also more often experienced severe complications after discharge than women with pelvic pain without endometriosis or women without pelvic pain with or without endometriosis. To the best of our knowledge, this is the first study that describes PREM and PROM items after hysterectomy in women with endometriosis and pelvic pain. The advantages of presenting PREMs and PROMs are apparent to healthcare professionals, as the measurements make it possible to examine and improve the healthcare in a patient-centered way, taking the needs and expectations of the patients into account.
Searching the literature, we found only two studies assessing self-reported patient satisfaction after hysterectomy 22, 23 . Tay et al. 18 in agreement with our results, found, in women with pelvic pain, a high satisfaction rate one year after the hysterectomy. Pitter et al. 19 examined the impact of different surgical modalities on patient satisfaction and also found a high overall satisfaction rate after the hysterectomy but did not examine the associations with diagnosis or occurrence of pelvic pain. An individual's interpretation of, response to and ability to cope with pain is dependent on emotional and cognitive factors such as current mental health status and history of trauma 24 . The high levels of anxiety, depression and other psychiatric disorders among women with painful endometriosis is well documented [25] [26] [27] [28] . Due to limitations of the data in the GynOp we were not able to control for mental health status in our study.
Hartmann et al. compared differences in quality of life and depression after hysterectomy. In that study, all women improved over the preoperative baseline, but women with both pelvic pain and depression fared less well than the others, and had the highest risk for poor outcomes in most categories. Besides, the women with "depression only" had the second highest risk, while the "pain only" group had just slightly higher odds for poor outcomes compared with the reference group with neither pain nor depression. This shows that depression might be the most important predictor for dissatisfaction, and pain can be interpreted as a contributing factor 18 . In our study, we found similar relations between endometriosis and pain: our results indicated that pelvic pain was the main factor for poor PREM and PROM ratings, and implied the occurrence of endometriosis diagnosis was a significant contributing factor. Berner et al. 29 found significant improvement in pain and patient satisfaction one year after subtotal hysterectomy regardless of whether the women had endometriosis/adenomyosis or not.
Our results showed that women with pain and endometriosis experienced more complications, both during their hospital stay and up to one year postoperatively, than women without pelvic pain and endometriosis, which is in conformity with Uccella et al. 30 . One explanation may be that the surgery performed on women with pelvic pain and endometriosis was more complex and complicated (as indicated by the higher rate of "complications during hospital stay" in Table 2 ) and thus had higher risks of having late postoperative complications. Alternatively, the women might report dissatisfaction with the results of the surgery as late postoperative complications since these did not comply with their expectations, and consequently something associated with the surgery had gone wrong after the surgery. The study is based on a large body of prospectively collected material and standardized follow-up questionnaires from the GynOp, which strengthens the validity of the results. The study reflects the clinical situations leading to hysterectomy, covering a broad spectrum of different benign gynecological conditions and premenopausal women. Moreover, the response rates for both the eight-week and one-year follow-up questionnaires were high. All these factors increase the possibility of generalization of the results. The register has been the source for a number of previous studies and is considered to be well described and evaluated [33] [34] [35] [36] . However, as in all epidemiologic studies, the main limitation of this study is the risk of selection bias and lack of information, which may be potential confounders.
It may be unreliable to use endometriosis as the indication for the hysterectomy as a variable in the analyses, if not histopathologically proven preoperatively, since only 75% of women with histological confirmed endometriosis are symptomatic 3 . Very often, the indication for hysterectomy is based on symptom diagnoses such as menstrual bleeding disorder, physical discomfort due to fibroids or cysts, dysmenorrhea, dyspareunia or pain without any histopathological confirmation of the underlying condition. Consequently, we did not use indications for the hysterectomy in the analyses but used the final postoperative diagnosis after the hysterectomy as a measure of the occurrence of endometriosis in order to assess the associations between pelvic pain and endometriosis. Another reason for not including the indication is the focus on the patient's perspective in this study. Instead of using the doctors' indication, we based our index and comparison groups on the women's complaint of pelvic pain preoperatively.
14 Although the overall response rate was high, the answering rate regarding certain PREM and PROM questions was lower. This was mainly attributed to changes in the construction of the GynOp over time leading to withdrawal or inclusion of variables or questions in the questionnaire. Taking this into consideration, even those variables/questions that showed high missing data rates actually had a high response rate, corresponding to the others when reporting for the period in which the specific data was collected. 
Conclusion
The results indicate that the vast majority of the women were satisfied with the hysterectomy they had undergone but women with preoperative pelvic pain and a confirmed diagnosis of endometriosis scored lower on PREMs and PROMs compared with women undergoing hysterectomy for other benign conditions. The strongest associations for "negative" outcomes in PREMs and PROMs were found in the comparisons between women with pelvic pain and endometriosis vs. women without pelvic pain or endometriosis. This may imply that pelvic pain per se is the main factor for the rating in the PREMs and PROMs, and the occurrence of endometriosis is a significant contributing factor. This conclusion is supported by two recent reviews, one showing the negative effect of endometriosis-related pelvic pain on social life 15 and psychological health 26, 27 , and one by Facchin et al. 28 who concluded that pain-free women with endometriosis did not differ from healthy controls in quality of life and psychological health. Endometriosis is a multidimensional, complex disease that involves the interaction of physical, psychological and social factors, and the research on the topic is still scant. More research is warranted to assess PREMs and PROMs and their influence on medical and surgical treatments in endometriosis. Figures denote number of women and (per cent). EDA, epidural analgesia; GA, general anesthesia; LA, local anesthesia.
*Diagnosis confirmed histopathologically.
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